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We studied clinical features of 131 patients with juvenile myoclonic epilepsy (JME). The prevalence was 7.7% among the 
epileptic patients registered. The mean age at onset was 13.37h4.93 years and the diagnosis was established at a mean age of 
19.53 f 7.85 years. Absence seizures were reported by 27 (20.6%) patients, myoclonic jerks by 13 1 (100%) and generalized 
tonic-clonic seizures (GTCS) by 111 (84.7%). The triad of absence seizures, myoclonic jerks and GTCS was noted in 23 
(17.5%) patients, 88 (67.2%) had myoclonic jerks and GTCS, 4 (3%) had absence seizures and myoclonic jerks and 16 
(12.2%) had only myoclonic jerks. Early onset absences were seen in 21 (16%) patients and the onset was late in 6 (4.6%). 
Absences antedated other types of seizures in all the patients. Myoclonic jerks were predominantly unilateral or had unilateral 
onset in 22 (16.8%). In 17 (13%) patients GTCS antedated myoclonic jerks. Myoclonic jerks had characteristic circadian 
distribution in 112 (85.5%) patients. On awakening GTCS occurred in 87 (78.4%) patients and in 4 (3.6%) patients they were 
purely nocturnal. Sleep deprivation was the most important precipitating factor (54.2%). Initial electroencephalogram (EEG) 
showed classical generalized spike or multiple-spike slow-wave paroxysms in 81% of records. Focal EEG abnormalities 
were noted in 20.6% of records. The most common focal abnormality was voltage asymmetry. A family history of epilepsy 
was noted in 31 (23.6%) probands. Diagnosis of JME was made in all the cases in the clinic. The factors responsible for 
delay in diagnosis of the 36 patients seen by neurologists included failure to ask or interpret the history which was otherwise 
suggestive of myoclonic jerks in all 36 (100%) cases, the type of seizure for which the patients sought medical attention, and 
misinterpretation of EEGs in 28 patients. Diagnosis of partial epilepsy was made in seven patients. The factors responsible 
for such diagnoses were, unilateral jerks in one patient, unilateral jerks and absence seizures in three patients and focal EEG 
abnormalities in three patients. 
Key words: juvenile myoclonic epilepsy; absences; myoclonic jerks; generalized tonic<lonic seizures; circadian rhythm: 
delayed diagnosis. 
INTRODUCTION 
Juvenile myoclonic epilepsy (JME) is the most 
common and well-delineated idiopathic generalized 
epilepsy, with distinctive clinical features and is rec- 
ognized world-wide’-*. However, the published liter- 
ature about this epileptic syndrome from developing 
countries is very limited’. This report presents the 
clinical, EEG and genetic characteristics of the pa- 
tients seen in a teaching hospital in South India. 
MATERIAL AND METHODS 
The study material included cases of JME registered 
in the epilepsy clinic of Nizam’s Institute of Medical 
Sciences located in Hyderabad City of South India. 
This institute is a university hospital and caters to the 
health needs of Telengana region of the state. This 
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region covers an area of 114,900 sq km in the north- 
west part of the state. The total population during 
the study period was 26,089,074. As this is the only 
neurological centre in the Telengana region with all 
diagnostic facilities either practising physicians refer 
the patients for further evaluation or patients register 
themselves. 
Patients were studied prospectively with a uniform 
protocol, recording seizures, precipitating factors, cir- 
cadian distribution and family history. After show- 
ing patients and their relatives how mild myoclonic 
jerks appeared a history of the patient’s myoclonic 
jerks was taken. Consistent enquiry was made with 
regard to mild and transient events of impairment 
of consciousness when recording absence seizures. 
We demonstrated these attacks also to the patients 
and their relatives. A conventional 16-channel EEG 
was obtained from all the patients. Intermittent photic 
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stimulation was applied with flash. Patients were 
tested without modification of current drug treatment. 
Inclusion criteria for JME were: (a) unequivocal 
clinical evidence of generalized seizures with myo- 
clonic jerks mainly on waking; (b) absence seizures, 
if present; (c) family history, if positive; (d) normal 
neurological examination; (e) characteristic EEG with 
generalized spikes and/or multiple-spike, slow-wave 
discharges2. 
While analysing the factors responsible for the de- 
lay in the diagnosis, only those patients seen by 
trained neurologists and only those cases in whom the 
diagnosis was missed in the clinic were included. Pa- 
tients referred by practising physicians were excluded 
from the analysis as most of them are not aware of 
the clinical syndrome. 
Table 1: Age at onset of JME, sex distribution and type of 
seizure. 
Age at onset 
Seizure type 12 (%I M:F meai+SD (yrs) 
Absence seizures 27 (20.6) 13:14 8.56 f 3.50 
Myoclonic jerks 131 (100.0) 71:60 14.13 f4.48 
GTCS 111 (84.7) 63:48 14.93 f 6.85 
Table 2: Precipitating factors of JME. 
Alone or in Alone 
Factor combination n (%) n (%I 
Sleep deprivation 
Fatigue - 
71 (54.2) 
12 i9.2) 
40 (30.5) 
11 i8.4)’ 
Photic stimulation 2 (1.5) 
TV/Video 2 (1.5) 
Menstruation (60)a 12 (20.0) 7 (11.7) 
Concentration 9 (6.9) 1 (0.8) 
Stress 10 (7.6) - 
a Figures in parentheses are the female patients. 
RESULTS 
Circadian Distribution 
The total number of patients registered in the clinic up 
to June 1994 was 1548. Juvenile myoclonic epilepsy 
was identified in 120 cases giving a prevalence of 
7.7%; however, the present analysis consisted of 131 
cases. 
Clinical Features 
Male and female patients were equally affected over- 
all and throughout the sub-groups (Table 1). Mean 
age at onset was 13.37 f 4.93 years and mean age at 
diagnosis was 19.53 f 7.85 years. Clinical absences 
were reported in 27 (20.8%) patients, myoclonic jerks 
in 131 (100%) and generalized tonic-clonic seizures 
(GTCS) in 111 (84.7%) of the patients. The major- 
ity of them, 88 (67.2%) patients, had myoclonic jerks 
and GTCS, 23 (17.6%) patients had the triad of ab- 
sence seizures, myoclonic jerks and GTCS, 4 (3%) 
patients had absence seizures and myoclonic jerks 
and 16 (12.2%) patients had only myoclonic jerks 
(Fig. 1). 
Absence seizures antedated myoclonic jerks in all 
the 27 patients. Early onset (< 10 years) absence 
seizures were seen in 21 (16%) patients and late on- 
set (> 10 years) in 6 (4.6%) patients. Myoclonic jerks 
were bilateral in their distribution in 109 (83.2%) of 
the patients. These jerks were either predominantly 
unilateral or had unilateral onset in 22 (16.8%) pa- 
tients. They were sufficiently violent to cause falls or 
interfere with activities of daily living in 23 (17.6%) 
patients. In 17 (13%) patients GTCS antedated my- 
oclonic jerks. 
Myoclonic jerks had a characteristic circadian distri- 
bution on awakening from night sleep or a nap in 
112 (85.5%) of the patients. In 15 (11.4%) patients 
the jerks were noted throughout the day and in 4 
(3%) they were nocturnal. In 87 (78.4%) of the pa- 
tients GTCS occurred on awakening and in 20 (18%) 
they had no characteristic circadian distribution. In 
the remaining 4 (3.6%) patients they were nocturnal. 
MJ 
AS + MJ + GTCS 
17.6 % 
AS+MJ 
3.1 % 
Fig. 1: Distribution of type of seizures in patients with JME; 
MJ, myoclonic jerks; AS, absences; and GTCS, generalized 
tonic clonic seizures. 
Precipitating Factors 
A detectable precipitating factor was found in 80 
(61%) patients (Table 2). Sleep deprivation, either 
alone or in combination, was the most important risk 
factor in 71 (54.2%) of the patients. Photosensitiv- 
ity was reported by two patients and in two it was 
television and or video games. None of these patients 
showed photoconvulsive response on photic stimula- 
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Table 3: Abnormalities in the initial EEG. 
Findings 
Normal 
Borderline 
Abnormal 
Excessive diffuse slow activity 
Generalized bursts of sharp theta activity 
Spike/multiple-spike slow-wave activity 
Fragmentation of discharges 
Eyes-closed-related abnormalities 
Eyes-closure-related abnormalities 
Photosensitivity 
Focal abnormalities 
n @IO) 
18 (13.7) 
7 (5.3) 
106 (81.0) 
6 (5.7) 
26 (24.5) 
106 (100.0) 
17 (16.0) 
5 (4.7) 
6 (5.6) 
16 (15.0) 
27 (25.5) 
Fig. 2: Spike slow-wave discharges shown by EEG 
tion during EEG recording. Menstruation was con- 
sidered as a precipitating factor by 12 (20%) of 60 
women. Unusual precipitating factors included exces- 
sive joy (l), anxiety (4), excessive thinking (1) and 
new-moon day (1). 
EEG Findings 
The initial EEG was normal in 18 (13.7%) patients 
and borderline abnormalities (excess of diffuse theta 
activity) were noted in 7 (5.3%) records. Abnormal- 
ities were noted in the remaining 106 (81%) records 
(Table 3). The common abnormality noted was the 
presence of paroxysmal generalized spike or multiple- 
spike slow-wave discharges (Fig. 2). Transients of 
sharp theta activity were seen in 26 (24.5%) of the ab- 
normal records. Focal EEG abnormalities were noted 
in 27 (20.6%) patients. The most common focal 
abnormality was voltage asymmetry, seen in 17 pa- 
tients. Photoconvulsive responses (PCR) were evoked 
in 17 (13%) patients. Eye-closed-related abnormali- 
ties were noted in 5 (3.8%) patients and eye-closure- 
related abnormalities were noted in 6 (4.6%) patients. 
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Table 4: Factors that delayed the correct diagnosis of JME. 
In the cases In the cases 
seen at the seen by 
epilepsy clinic neurologists 
Factors (13) (23) 
Clinical: 
1. Failure to ask about or failure to interpret the history of myoclonic jerks 13 23 
2. Initial type of seizure for which medical attention was sought 
(a) Absences 3 6 
(b) GTCS 8 11 
EEG: 
1. Normal/borderline EEG 
2. Misinterpretation of EEG as 
(a) ‘Primary generalized epilepsy’ 
(b) ‘Absences seizures’ 
2 6 
6 5 
3 6 
EEG abnormalities were brought out only during hy- 
perventilation in 6 (4.6%) patients. 
Family History 
Positive history of epilepsy was noted in 31 (23.6%) 
probands. The details of seizure were based on the 
history given by the patients or parents and other 
relatives. Eight (25.8%) families had two members 
affected by JME. In four families the sibling was af- 
fected and in the remaining four families one parent 
was affected. In total 24 (77.4%) probands had a rel- 
ative in the first generation who had epilepsy. The 
type of seizure in affected family members was JME 
in 8, GTCS in 11 and febrile seizures in 5. 
DELAY IN THE DIAGNOSIS 
The mean age at onset was 13.37 + 4.89 years. The 
correct diagnosis was established after a mean period 
of 6.8 + 6.3 years. Diagnosis of JME was established 
in 50 cases after 30 years of age. 
Diagnosis was made in 118 cases in the epilepsy 
clinic at the time of registration and in the remain- 
ing 13 cases during follow-up. Of the 131 cases, 23 
(17.5%) were seen by qualified neurologists before 
registration in the clinic. The important factor for 
not making correct diagnosis in the 95 cases seen by 
physicians other than neurologists was lack of aware- 
ness about the syndrome. The factors that delayed the 
correct diagnosis in the remaining 36 cases are given 
in table 4. The single important factor that contributed 
to the delay in the correct diagnosis was failure to 
ask about myoclonic jerks or not giving much impor- 
tance to the history that was otherwise suggestive of 
myoclonic jerks. The type of seizure for which the 
patient sought medical attention for the first time was 
also a factor for delay in 28 cases. Of the 19 cases 
who sought medical attention for GTCS, the EEG 
was misinterpreted in 11, as consistent with ‘primary 
generalized epilepsy’, even though there were enough 
features on the EEG to suggest JME. In nine cases 
where the initial seizure was absent, 3-3.5 Hz spike- 
wave activity seen in the EEG was misinterpreted as 
consistent with ‘absence seizures’. Diagnosis of par- 
tial epilepsy was made in seven cases. The factors 
responsible for this diagnosis were unilateral onset 
or predominantly unilateral myoclonic jerks in one 
case and focal EEG abnormalities in three cases. In 
the remaining three cases absence seizures and pre- 
dominantly unilateral or unilateral onset jerks were 
misinterpreted as partial seizures. 
DISCUSSION 
This study shows that the prevalence and clinical fea- 
tures were broadly similar to other studies described 
from other parts of the world’, 3-5, 7, 8, “. This empha- 
sizes the ubiquitous nature of this epileptic syndrome 
world wide. 
Myoclonic jerks most often occur before the sec- 
ond decade8 and may be the only manifestation in 
some patients8, l l, ‘*. These jerks can have unilateral 
onset or can be predominantly unilateral and at times 
may interfere with daily activities83 ll. Absences oc- 
cur in one-third of patients with JME1s4, 8, 11, 13. How- 
ever, a very low incidence of absences, 5.3%, was de- 
scribed from India by Mani et aZ9. The majority of pa- 
tients with JME will have associated GTCS’,4,5,8, l1 
which occurs only or predominantly on waking’, 8 but 
can also occur during sleep, or randomly during the 
day . 8, l4 Circadian distribution of GTCS may alter as 
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a result of antiepileptic medication “. 
The most common seizure-precipitating 
is sleep deprivation*. Photosensitivity is 
mon in JME and the reported incidence 
factor 
com- 
varies 
widely43 xv I63 17. Th e 1 ow percentage of photosensi- 
tivity observed in this study may be related partly 
to the drugs the patients were taking as EEGs were 
obtained without altering antiepileptic drugs and also 
the methodology adopted. 
The EEG plays an important role in the evalua- 
tion of patients with JME and is often pathological 
in untreated patients. The characteristic feature is 
generalized spike and/or multiple spike slow-wave 
discharges . y’,3-5.8 At times the initial EEG can be 
normal. The reported frequency of interictal EEG 
abnormalities was 74-88.6%5.8. The reported inci- 
dence of photoconvulsive response is variable and 
depends on the methodology and has been reported 
in one-third of patients4~8~‘2.16, 17. Eye closure is 
an important precipitating factor both for myoclonic 
jerks and for interictal abnormalities’, t ’ . Focal ab- 
normalities in the EEG can also occur3,5,18. 19. 
Despite the distinctive features JME is widely un- 
der diagnosed’,4.5,7, ‘h*20. The most important factor 
for the delay in the diagnosis in the earlier studies 
was failure to ask about myoclonic jerks or failure 
to interpret the history that otherwise was suggestive 
of myoclonic jerks 5, 7 Misinterpretation of unilateral 
or predominantly unilateral myoclonic jerks may re- 
sult in making a diagnosis of partial epilepsy89 ‘I. 
Absence seizures antedate other types of seizure and 
these patients may be diagnosed as childhood or ju- 
venile absence epilepsy until JME is revealed by the 
appearance of myoclonic jerks and GTCS*‘. This 
point has been well brought out in a recent study 
of long-term prognosis of typical childhood absence 
epilepsy by Wirrell et al”. Focal EEG abnormalities 
in JME may be misinterpreted and a diagnosis of 
partial epilepsy can be madet8-*‘. 
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